The carboxyl-terminal domain of the granulocyte colony-stimulating factor receptor uncouples ribosomal biogenesis from cell cycle progression in differentiating 32D myeloid cells.
Translational regulation plays an important role in development. In terminally differentiating cells a decrease in translation rate is common, although the regulatory mechanisms are unknown. We utilized 32Dcl3 myeloblast cells to investigate translational regulation during granulocyte colony-stimulating factor (G-CSF)-induced differentiation. G-CSF causes a significant decrease in translation rate compared with interleukin-3, which is a mitogen for these cells. Although these two cytokines exhibit modest differences in their effect on translation factor phosphorylation, they exhibit dramatic differences in their effect on ribosomal abundance and ribosomal DNA transcription. However, because both cytokines stimulate cell cycling, G-CSF induces a dissociation of ribosomal biogenesis from cell cycle progression. This uncoupling of ribosomal biogenesis from cell cycle progression appears to be closely related to the transmission of a differentiation signal, because it is not observed in cells expressing a carboxyl-terminally truncated G-CSF receptor, which supports proliferation but not differentiation of these cells. Because a similar event occurs early in differentiation of murine erythroleukemic cells, this suggests that ribosomal content is a common target of differentiating agents.